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Summary
Objective: To develop and to assess a simple, inexpensive method for ascertaining, without any imaging procedure, the intra-articular place-
ment of the needle in the knee for intra-articular injections.
Methods: Outpatients referred for intra-articular treatment with ‘‘dry’’ symptomatic knee osteoarthritis were included in this prospective study.
‘‘Dry’’ knee disease was deﬁned as a knee without any clinically detectable effusion. Once intra-articular positioning of the needle considered
adequate using the backﬂow technique, contrast solution was injected using the same needle without changing its position and immediately
afterwards lateral and anterioreposterior X-rays were taken to assess the needle position.
Results: Of the 32 of 33 cases with obtained backﬂow, the needle was correctly placed in all cases. In the remaining case, the needle was
extra-articularly positioned. The concordance between the two techniques using the Cohen’s Kappa was 1 [CI 95%: 0.22e1].
Conclusion: The backﬂow technique allows to accurate the intra-articular placement of the needle for ‘‘dry’’ knee joints injection. This tech-
nique can be proposed as a learning tool as well as a daily practice technique to ascertaining intra-articular knee injections without using ﬂuo-
roscopy with injection of contrast material. Further studies are needed to assess the technique for other joint injections.
ª 2006 OsteoArthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
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Some uncertainty has been reported regarding the place-
ment of intra-articular injections in clinical trials and daily
practice. Needle placement is easily conﬁrmed when an ef-
fusion is present. During joint aspiration for effusion, the
return of synovial ﬂuid documents intra-articular placement
of the needle.
Even if injected corticosteroids may have some effect on
soft tissue knee pain regardless of intra-articular or peri-
articular placement in osteoarthritis1, the corticosteroid
action on inﬂamed joints is probably more effective with
intra-articular placement of the drug. Ascertaining a correct
procedure becomes even more relevant for hyaluronan-
based preparations, whose manufacturers have recommen-
ded that the injection be placed in a ‘‘dry’’ joint.
Anatomic landmarks and tactile feedback are usually
considered as sufﬁcient, at the knee level, to help the phy-
sician to position the needle2e5. However, some studies
have evaluated the accuracy of needle placement into the
intra-articular space of the knee joint in the absence of an
effusion, and revealed that at least 10e20% of the injec-
tions are not intra-articularly placed6e9.
Few published methods have been proposed to increase
the accuracy of intra-articular placement of needle in the ab-
sence of effusion. Most of them need imaging technique
*Address correspondence and reprint requests to: Mathieu Luc,
Rheumatology Department, Conception Hospital, 147 Boulevard
Baille, 13005 Marseille, France. Tel: 33-680248935; Fax: 33-
491383887; E-mail: mathieu.luc@gmail.com
Received 10 October 2005; revision accepted 24 February 2006.71guidance, i.e., X-rays (with pre-injection of contrast material
or air) or ultrasounds7,9e11.
The aim of this study was to develop and to assess a sim-
ple, inexpensive method without any imaging procedure for
ascertaining the intra-articular placement of the needle in
the knee for intra-articular injections.
Patients and methods
PATIENTS
Inclusion criterion
Consecutive outpatients referred to our department from
January to June 2003 for intra-articular treatment, i.e., corti-
costeroid or hyaluronic acid, with ‘‘dry’’ symptomatic knee
osteoarthritis. ‘‘Dry’’ knee disease was deﬁned as a knee
without any clinically detectable effusion, i.e., without patella
impact neither suprapatellar nor parapatellar swelling.
Non-inclusion criteria
Non-inclusion criteria were effusion not detected by clini-
cal examination, but present in aspiration before injection,
skin lesions and other infection risks, pregnancy, iodine or
lidocaine allergy and anti-aggregant or anti-coagulant
therapy.
INJECTION TECHNIQUE
All injections were performed in the Department of Radio-
logy. With the patient in supine position a 21 gauge needle4
715Osteoarthritis and Cartilage Vol. 14, No. 7was inserted facing the superolateral margin of the patella
until the operator (VL, ML) considered that intra-articular po-
sitioning of the needle was obtained. After an attempt to as-
pirate, 1 cc of lidocaine was injected. The syringe was then
removed looking for a spontaneous backﬂow of the injected
lidocaine through the needle remaining within the joint. In
the absence of this spontaneous backﬂow, the needle
was moved deeply and the procedure was repeated until
backﬂow was obtained or when 10 cc of lidocaine were in-
jected. Once the backﬂow was detected, we injected a con-
trast solution and immediately afterwards lateral and
anterioreposterior X-rays were taken to assess the contrast
solution position.
If the needle position was conﬁrmed to be intra-articular,
steroids or hyaluronic acid were injected according to the
initial indication. If not, we used ﬂuoroscopy to certify the
intra-articular needle position and then treated the patient.
In the latter case, we considered that the technique had
failed.
Results
Thirty-six patients were recruited in the study. Three pa-
tients were not included in the study, because effusion
was found at aspiration time despite a clinical examination
without any patella impact neither suprapatellar nor parapa-
tellar swelling. The 33 remaining were 17 men and 16
women, mean age 62.3 years.
In 32 of 33 cases backﬂow was obtained, and the needle
was proved to be correctly placed in all cases. The needle
placement was conﬁrmed each time using ﬂuoroscopy with
injection of contrast material. In the case in which backﬂow
could not be obtained after 10 cc of lidocaine injected, the
needle was proved to be extra-articularly positioned after in-
jection of contrast material.
Sensitivity of the backﬂow technique compared to the
gold standard (ﬂuoroscopy with injection of contrast mate-
rial) was 100%, giving a concordance assessed with the
Cohen’s Kappa of 1 [CI 95%: 0.22e1]. False negative
was 0% [CI 95%: 0e11].
The study involved two operators, an experienced rheu-
matologist (VL) and a medical fellow (ML), to assess the
inﬂuence of injection technical experience on the results.
VL injected seven patients and ML injected 26. The mean
volume of injected lidocaine was 1.9 ml [range: 1e3 ml]
for VL and 3.7 ml [range: 1e10 ml] for ML. ML failed to
obtain backﬂow once.
None of the patients reported any ﬂare or any local reac-
tion after the procedure.
Discussion
The present study was performed to test a procedure for
ascertaining, without any imaging procedure, the intra-artic-
ular placement of the needle in the knee. Our results indi-
cate that intra-articular knee injections may be performed
conﬁdently using this backﬂow technique even in the
absence of an effusion.
Previously, ﬂuoroscopy or air-arthrography have been
used for intra-articular injection in dry joint, and while the
radiation dose may not be signiﬁcant after a single proce-
dure, repeated injections with these techniques should be
avoided because of accumulated radiation. Moreover,
contrast materials are costly and may not always be mixedwith other substances for injections, and the use of large
volumes of air may cause some irritation of the joint7,12.
Recently, guidance by ultrasound of intra-articular injec-
tions has been proposed13e15. However, this kind of proce-
dure implies expensive imaging equipment and ultrasound
experience of the operator.
The backﬂow technique is free of any imaging procedure
and the injection of anesthetic drug in the joint cavity is safe
and painless. Our results show that intra-articular position-
ing is successfully obtained whatever the experience of
the operator.
In the same spirit, another method16 was described using
neither radiation nor contrast product. It consists in injecting
a small amount of air in the knee and in looking for the pro-
duction of an audible ‘‘squishing’’ sound with range of mo-
tion. This technique is simple and not expensive with few
adverse events. But accurate placement was conﬁrmed
once the injection done, with passive ﬂexion and extension
of the knee. In that case, in contrast to our method, this
method does not allow correcting the placement if the nee-
dle is extra-articular, before injecting the treating drug.
A restriction to our study seems necessary; actually,
backﬂow was not tested in soft tissues, so we can’t pre-
judge to method speciﬁcity. But, it is our impression, in daily
practice, that backﬂow is not obtained in soft tissues injec-
tion (local anesthesia for example).
Lateral approach was chosen because it seems to be the
more effective to assure intra-articular placement and avoid
injecting in the Hoffa fat pad9. Moreover with this approach,
the needle passes through a minimal amount of soft tissue
to reach the intra-articular space. Furthermore the incidence
of adverse events is signiﬁcantly increased when medial
approach was used for viscosupplementation17.
In conclusion, the backﬂow technique allows to accurate
the intra-articular placement of the needle for ‘‘dry’’ knee
joints injection. This technique can be proposed as a learn-
ing tool as well as a daily practice technique to ascertaining
intra-articular knee injections without using ﬂuoroscopy with
injection of contrast material. Further studies are needed to
assess the technique in other joints.
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